





Che Canadian Entomologist 








LXIII ORILLIA, APRIL, 1931 No. 4 











ON THE CLYPEUS AND LABIUM OF PRIMITIVE INSECTS 
BY E. M. WALKER, 
Department of Biology, University of Toronto. 

The following observations and reflections on the primititive compos- 
ition of the clypeus and labium of insects were made during the course of a 
study of the head capsule and its appendages, together with their musculature, 
of Grylloblatta and other orthopteroid forms. 

After the main conclusions regarding the labium had been deduced I re- 
ceived a letter from Mr. R. E. Snodgrass in which he expressed essentially the 
same views as to the nature of the structure commonly known as the mentum. 
He has, however, kindly requested me to complete my paper for publication. 

THE CLYPEUS 

The existence of the clypeus as a distinct region of the head capsule is 
due to the presence of the epistomal or fronto-clypeal suture, which marks ex- 
ternally the presence of an internal ridge serving as a brace between the mand- 
ibular articulations (Snodgrass ’28). The clypeus frequently shows a more or 
less distinct division into two regions, anteclypeus and postclypeus, due either 
to the presence of a dividing suture or to some difference in the consistency and 
pigmentation of the cuticle. The undivided clypeus appears to be the primitive 
condition (Pl. 6 fig. 1) and the first indication of differentiation of the two 
parts is the extension of the flexible area at the base of the labrum. This con- 
dition may be observed in many. forms, such as Forficula (fig. 2). Embia (fig. 
3), Parcoblatta and Grylloblatta, and has the advantage of giving greater mo- 
bility to the labrum in its movements of retraction (accompanied to some ex- 
tent by either elevation or depression). Thus when the labrum is retracted the 
flexible anteclypeus is folded under the firmer postclypeus. Re-sclerotization 
of a part or the whole of the exposed portion of this flexible area has taken 
place in many forms with the result that a more definite anteclypeus has arisen, 
separated from the postclypeus by a more or less definite fold or Suture (Gryl- 
lus, fig. 4; Libellula, fig. 5). When the suture is obliterated or complete 
sclerotization of the exposed membrane takes place (e. g. Stagmomantis) the 
distinction between ante-and postclypeus disappears. 

THE LABIUM 

If we examine a sufficient number of representative types of the more 
primitive orders of insects we find that in some forms the labium is divided 
into two segments while in others there appear to be three. The terms sub- 
mentum and mentum have been given by some writers (e. g., odonatists) to the 
proximal and distal segments respectively, where only two are present, while 
the same terms have been used by other writers (e. g., coleopterists) for the 
basal and middle segments where three occur. Kadié (’02) recognizes but two 
regions in the three-part labium of Periplaneta and the Coleoptera, since he in- 
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cludes the first two parts in the submentum, the third part being the mentum. 


Snodgrass (’28) likewise divides the orthopterous labium into but two segments 
but includes the middle piece in the mentum instead of the submentum, as in- 
dicated in his figure of Periplaneta (fig. 32)!. The majority of recent students 
of insect morphology, however, have applied the term mentum to the middle 
piece, when it is present, while the terminal segment has received a variety of 


names, such as prementum, stipulae, palpiger, and labiostipites. Yuasa (’20) 
employs MacGillivray’s term stipulae for this terminal segment in orthopteroid 
insects, but considers that in the Mantidae and Isoptera, in which a two-part 
Jabium occurs, the mentum has fused with the stipulae. 

Kadié (’02) compared the coleopterous labium with that of the cock- 
roach (Periplaneta) and, as already mentioned, divided this structure into two 
regions, submentum and mentum, the former supported by two sclerttes, prox- 
imal and distal, while the latter he showed to be divided into a median region 
bearing the terminal lobes and lateral regions bearing the palpi and indicated 
by the presence of two sclerites, the “squamae palpigerae” (palpigers). 

A study of the labial muscles shows that Kadic¢’s conclusions are essent- 
ially correct and that his distal submental sclerite (“Vorderplatte”), usually 
regarded as the mentum is only a secondary subdivision of the basal region. This 
is indicated by the fact that this sclerite is without muscular attachments and 
that the muscles arising from the submentum are attached to the proximial part 
of the terminal segment (fig. 12). The primary suture is thus the one that 
separates the two main regions as recognized by Kadié. This is where the ar- 
ticulation occurs and the only one that is constantly present. Retraction of the 
terminal segment takes place by the infolding of the membranous cuticle sep- 
arating these two regions. The secondary suture, when present, probably serves 
in some cases to retain a measure of this flexibility, while in other cases it has 
become useless. 

Crampton (’28) recognizes the clearer demarcation of the distal suture 
as compared with the proximal one but was mistaken in assuming the position of 
the latter to correspond with the insertion of muscles arising from the sub- 
mentum. These “submentomental” muscles do not exist in primitive insects, 
the only muscles arising on the submentum being those which are inserted on the 
terminal segment and whose points of origin vary from near the base of the sub- 
mentum (e. g. Ceilthophilus,) to beyond the middle, (e. g. Periplaneta, fig. 13). 
Crampton’s attempt, therefore, to define the posterior boundary of the ‘“‘ment- 
um” in the absence of the proximal suture is based on a false assumption. 
Moreover, if muscles connecting the submentum and “inentum” actually existed 
we should expect some mobility of these parts upon another in which case 
a suture would necessarily be present. 

The view that the labium is primarily divided into only two median seg- 
ments or regions and not three is further supported by the comparison of a 
number of primitive insects, including not only orthopteroid forms but aiso 
representatives of the Apterygota. In the discussion of these forms the term 
mentum will be used for the terminal or palpus-bearing segment, submentum 
for the entire basal segment, which, in the three-part type of labium bears two 





1. This is not the view held by Mr. Snodgrass at the present time. 
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sclerjtes, a proximal or priamary submental plate, and a distal or secondary sub- 
mental plate. 

I have decided somewhat reluctantly on this terminology, knowing that 
it will not meet with favour among systematists in certain orders, but I do not 
see how we can logically or even conveniently retain the term mentum for a 
secondary sclerite which is frequently absent, when we consider that the terms 
submentum and prementum are derivatives of mentum and thus pre-suppose 
the existence of a primary structure of that name. If there were uniformity in 
the use of the term mentum it would be another matter but, as the name is 
used in more than one sense, I have chosen the one which seems to be the most 
logical and was probably the sense in which the term was originally used. 

In the Apterygota a two-part labium is always present, so far as | am 
aware. In some genera, such as the Lepismid Thermobia (fig. 6) there is 
scarcely a trace of subdivision in the submentum except in the transverse row 
of setae which separates the constricted distal rim from the rest of the seg- 
ment, while in others, such as Machilis (fig. 7), the submentum is divided into 
a proximal firmer portion and much smaller distal membranous portion. This 
membranous part folds inward when the mentum is retracted and thus has 
the same functional relation to this part of the labium as the nembranous ante- 
clypeus has to the labrum. 

With the further differentiation of the submentum in the Pterygota there 
appears to have been a re-sclerotization of this membranous area in its basal 


and more exposed part and thus the secondary submental plate arose. ‘This 
may well have been due, in part at least, to the lengthening of the submentum 
associated with the development of prognathism (vide postea), which seems to 
have been general in the earliest orthopteroid forms, and it may possibly have been 


influenced by a general increase in the density of the exoskeleton in adaptation to 
drier environmental conditions. A hard exoskeleton is usually associated with 
a minimum of exposed membranous cuticle. 

This development of a secondary submental plate probably took place early 
in the evolution of the pterygote stem, for we find it present in nearly all of the 
lower orders of primitively winged insects, although in some forms, such as 
the nymphs of Ephemeroptera and the adults of certain Isoptera (e. 
Eutermes) it is small and membranous, resembling the primitive condition found 
in Machilis. 


Like the anteclypeus, however, the secondary submental plate is evident- 


ao 
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ly an unimportant sclerite and shows a marked tendency to become re-united 
with the primary submental plate, various degrees of fusion between these parts 
being common. In the Dermaptera and Plecoptera (fig. 8) it is distinct but 
short and tends in the latter case to become enclosed by the forward extension 
of the primary plate on each side. A similar tendency is seen in the Blattidae 
(fig. 11) in which the secondary plate though distinct, is practically fused with 
the primary plate. In the Mantidae (fig. 13) and certain Isoptera (Termopsis) 
the fusion is complete, the secondary plate having lost its individuality alto- 
gether. Owing to the close relationship between these groups and the Blattidae 
the two-part labium in the former must be regarded as a secondary conditon. 
In most of the Orthoptera and in Grylloblatta there is a well-marked secondary 
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submental plate, (fig. 9) but in the Locustidae (Acrididae) (fig. 10) it has be- 
come very small and neck-like and in some forms almost disappears except as 
a mere constriction between the other two parts. A small neck-like secondary 
plate is also present in the Phasmid genus Diapheromera. 

The region called by Crampton the “medilabium” is merely the flexible 
area which separates the submentum from the mentum. The extent of this 
area varies greatly according to the mobility upon one another of the parts 
which it connects. In Grylloblatta it is greatly developed and has a small 
sclerotized area in the middle. This and other more or less small areas 
are too variable to be regarded as anything but secondary sclerotizations 
of the same nature as the secondary plate itself and analogous to similar ir- 
regular patches in the clypeal region (e. g., in Gryllus, fig. 4). Crampton’s at- 
tempt to homologize this region with the united cardines is not based upon suf- 
ficient evidence. ‘The only part that appears to be comparable to the united car- 
dines is the submentum. Owing to the close similarity between the united max- 
illipeds of gammarid crustaceans and the primitive insect labium, as pointed out 
by Hansen (’93) and Henriksen (’28), this seems to be the most probable in- 
terpretation of the submentum. Holmgren’s (’28) embryological evidence, em- 
phasized by Crampton, is somewhat against this view but does not disprove it 
since the early stages of embryological development tend to be shortened, mod- 
ified or even obliterated and are not always reliable in the determination of hom- 
ologies. Unfortunately musculature here gives no clue, as the union of the 
cardines would bring to an end their primitive movements of adduction and ab- 
duction, and it is therefore not surprising that the muscles concerned with these 
movements should be absent. The presence of muscles passing from submentum 
to mentum adds some weight to the possibility suggested by Snodgrass (’28) 
that a median part of the labial sternum may be incorporated in the submentum. 
The problem of the morphological nature of the submentum I prefer to leave 
unsolved until further data have been gathered upon the subject. 


THE GULA 

The development of a gula or ventral sclerite just behind the submentum 
has taken place in various groups of insects. Crampton derives it in common 
with the submentum from a single plate which he calls the gulamentum. Snod- 
grass has shown that the origin of the gula is associated with an elongation of 
the ventral region of the head, particularly in prognathous forms, in which this 
has taken place to preserve the vertical postion of the occiptal foramen. 

Prognathism having evidently developed independently in many groups, 
the gula is not to be regarded as strictly homologous in all the forms in which 
it occurs. It is in no sense a primitive sclerite and it is therefore useless to 
attempt the division of the single sclerite which represents these parts in such 
primitive insects as the Orthoptera into submental and gular regions as Cramp- 
ton has done. ‘The gula simply does not exist in such forms and it is only with 
the elongation of the ventral region of the head, involving the backward ex- 
tension of the submentum and the subsequent separation of a portion of this 
elongated plate, that the gula comes into existence. 


Crampton’s attempt to define a gular region in the submentum on the 
basis of the points of origin of the “submentomental muscles” is entirely fanci- 
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ful. As already mentioned, the only muscles arising on the submentum (median 
retractors of the mentum} vary in their origin in Orthopteroid insects from the 
base of the submentum to the middle of this plate. 

In the Orthopteroid groups we find various stages in the development of 
prognathism and in most of these no definite gula has developed, although the 
submentum is often of considerable size. In early stages of prognathism the 
occipital foramen loses its primitively vertical position and becomes inclined 
with the ventral margin in advance of the dorsal. This is well seen in Forficula, 
Grylloblatia, Termopsis and the more primitive Plecoptera (Nemouridae and 
Capniidae). Hoke ( ’24) has referred to this feature in the Plecoptera and has 
pointed out that in the more specialized Perlidae the plane of the foramen be- 
comes vertical. 











With the latter change in the Plecoptera there is associated an 
enlargement of the submentum but no formation of a gula. This is not sur- 
prising owing to the shortness of the postocular region of the head, associated 
with the feeble development of the cranial adductor muscles of the mandibles. 
In Grylloblatta the submentum is somewhat elongated but no gula is 
formed. In the winged adults of Termopsis the submentum is similar to that 
of Grylloblatia, (except in the fusion of its two sclerites) while in the soldier 
caste with its greatly the submentum is correspondingly 
elongated and except for a short distal part is firmly united with the head capsule, 
but no separation of a gula has taken place. Crampton has used the position of the 
posterior tentorial pits to mark the boundary between gular and submental regions 


elongated head 













in the gulamentum, but Mr. Snodgrass has called my attention to the fact thatin the * 
soldier caste uf Termopsis the elongation of the submentum is accompanied by 

a corresponding lengthening of the posterior tentorial pits and posterior arms 
of the tentorium, which are fused to form the roof of a passage for the nerve 
cord. 


In Forficula and other Dermaptera a definite gula makes its appearance 
and there is no lengthening of the posterior tentorial pits and arms. 

In the phasmid Diapheromera the head is prognathous and considerably 
elongated but, in this case, the occipital foramen is extremely inclined so that 
the bases of the labium and maxillae have béen carried forward, the ventral 
elongation having been furnished by the cervical membrane. Although the 
submentum has thus not been involved in this process of elongation there is, 
nevertheless, a fairly distinct transverse division of this sclerite, so that a sort 
of gula is present. 









SUM MARY 








1. The primitive clypeus is undivided. The first indication of a division 


into ante- and postclypeus is the extension of the membranous area adjacent to 


the labral articulation. Re-sclerotization of this membrane has given rise to 






a more definite anteclypeus in many forms. 


2. The primitive insect labium is divided into two median segments, which 
are termed submentum. and mentum. 






3. The submentum is primarily undivided. di- 


Re- 
sclerotization of this membrane or part of it has given rise to a secondary sub- 


The first indication of 
vision is the extension of the membranous area adjacent to the mentum. 
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mental sclerite, the part commonly known as the mentum. 

4. The secondary nature of this sclerite is shown by (a) its lack of 
muscular attachments, (b) its absence in the Apterygota, (c) its tendency to 
become re-united with the primary submental sclerite and thus lose its identity. 

5. The submentum is probably homologous w:th the united cardines of 
the maxillae, to which possibly a part of the labial sternum is added. The 
“medilabium” is merely a part of the articular membrane between submentum 
and mentum. 

6. The “gulamentum” is merely the submentum and in the absence of 
a definite gula it is impossible to recognize a gular region, either on the basis of 
‘‘submento-mental” muscles or on the position of the posterior tentorial pits, 
which may or may not take part in the process of elongation to which the vent- 
ral parts of the head are subjected when prognathism develops. 
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EXPLANATION OF PLATE 


Abbreviations—acl, anteclypeus; g, glossa; Ir, labrum; m, mentum; /, labial palpus; 
pel, postclypeus; pg, paraglossa; pr, palpiger; psm. primary submental plate; sm, submen- 
tum; ssm, secondary swbmental plate. 

Fig. 1. Thermobia domestica Pck., clypeus and labrum. 

2. Forficula auricularia L., clypeus and labrum. 

3. Embia sp. clypeus and labrum. 

4. Gryllus assimilis Fab., clypeus and labrum. 

5. Libellula pulchella Dru., clypeus and labrum. 

6. Thermobia domestica Pck., labium. 

7. Machilis sp., labium. 

8. Perla sp., labium of nymph. 

9. Gryllus assimilis Fab., labium. 

10. Melanoplus femur-rubrum DeG., labium 

12. Periplaneta americana L., labium dissected from dorsal side to show muscles: 
1, lateral retractors of mentum; 3, distal retractors of mentum; 4. ventral dilator of salivary 
cup; 5, protractor of hypopharynx 6, adductor of paraglossa; 7, adductor of glossa; 8, ad- 
ductor of labial palpus; 9, abductor of labial palpus; 10, extensor of second joint of labial 
palpus; 11, flexor of second and third joints of labial palpus. 

13. Stagmomantis carolina L., labium. 
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NEW SPECIES OF NORTH AMERICAN: EPHEMEROPTERA* 
BY J. MCDUNNOUGH, 
Ottawa, Ont. 
Thraulus albertanus n. sp. 

Male.—Head and thorax deep black, the membranous portions of the 
pleura being slightly tinged with ruddy. Abdomen dorsally dirty whitish, the 
segments crossed by broad and slightly oblique bands of deep smoky which leave 
traces of ground color only on anterior and posterior margins, thus giving to 
the naked eye the appearance of a smoky-black abdomen ringed with whitish; 
ventrally more evenly smoky-black with posterior margins of segments narrowly 
pale. Forceps dull yellowish with two fine, long spines projecting backward 
from their bases; setae whitish. Legs with the coxae and trochanters black, 
femora ruddy-brown with bases and. apices tipped with black, tibiae and tarsi 
pale with brownish tinge and the base of tibia with black ring. Fore-wings 
semihyaline with basal half strongly tinged with smoky; veins black, crossveins 
numerous, fine and black, except in the basal half of costa where they are ob- 
solescent; hind-wings largely smoky, with the blunt costal projection before the 
middle of the wing. Length of body, 8 mm.; of fore-wing, 10 mm. 

Female.—Very similar to the male but the wings without smoky tinge. 
crossveins pale and veins with the exception of the subcostal and radial ones 
also scarcely tinted; subanal plate narrowed apically with a small V-shaped ex- 
cision on posterior margin. 

Holotype— é, Medicine Hat, Alta., Aug. 22, (J. H. Pepper); No. 3257 
in the Canadian National Collection, Ottawa. 

Allotype— 2 , same locality, Aug. 21. 

Paratypes—35 6, 122, same locality and collector, Aug. 21 and 22. 

This is the first record of the occurrence of a member of this genus north 
of Mexico; the species is evidently allied to ‘primanus Eaton but judging by 
Eaton’s figure (Biol. Cent. Am. Neur. Pl. I. fig. 7a) has a longer, narrower 


hind-wing with the costal projection nearer base of wing. The color of the legs 
would also appear to be paler. 


The species also occurs in Saskatchewar; I have a series of somewhat 
smaller specimens taken at Saskatoon, Sept. 9, (K. M. King). 


Ephemerella cornutella n. sp. 

Very similar in every way to cornuta Morg. but much smaller and oc- 
curring as an adult nearly a month later. 

Male.—Head and thorax deep black-brown with slight ruddy tinges on 
the pleura below the wing-bases. Abdomen dorsally smoky-brown with deeper 
shadings laterally in the form of indistinct oval patches and the posterior edges 
of the segments also deeper brown; ventrally light olive-brown, shading into 
opaque ruddy-brown on the posterior segments. Forceps dull dirty brown, of 
the same general type as fuscata Wlk. Setae dull whitish, with intersegmental 
areas faintly ringed with ruddy-brown. Legs light brown with faint ruddy tinges 
at their bases. Wings hyaline with pale venation, the crossveins being almost 
imperceptible. 





*Contribution from the Division of Systematic Entomology, Entomological Branch, Dept. of 
Agric., Ottawa. 
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Female.—Head light brown with the vertex rather evenly shaded with 
ruddy ; the general color of thorax and abdomen is rather paler than in the male, 
being a deep olive-brown, considerably paler on the ventral portion of the an- 
domen, where the posterior margins are tinged with yellowish. Subanal plate 
short, flat, rather squarely truncate posteriorly. Legs as in male. Length of 
body, 7 mm.; of forewing, ¢, 7 mm., @, 8 mm. 

Holotype— 4%, Knowlton, Que., Aug. 2, (G. S. Walley); No. 3273 in 
the Canadian National Cdllection, Ottawa. 

Allotype—@, same data. 

Paratypes—3t @, 7 2, (one bred) Knowlton, Que., Aug. 2-10, (Walley 
and McDunnough). 

Most of the type series was taken swarming over the tin roof of a school- 
house near the village of West Bolton. Nymphs from various small streams of 
the Knowlton region had been under observation for some time and sufficient 


of these were bred through to make the association of nymph and adult certain. 


The nymph resembles a small cornuta but differs in minor detajls which I shall 
enumerate in a later paper; it develops very slowly and is still plentiful when 
cornuta is no longer to be found, this latter species in the Knowlton region 
maturing in late June and early July, according to altitude. It might be men- 
tioned that it was the nymph of cornutella from Covey Hill, Que. which I er- 
roneously associated with dorothea Needh. (1928, Can. Ent. LX, 238). This 
note of mine should be disregarded; breeding has shown that my original de- 
termination of dorothea was correct. 


Ephemerella serratoides 1. sp. 

Very similar to serrata in coloration and genitalic characters and most 
easily separated by the presence of four minute dark dots placed in a slightly 
curved row across the anterior porton of each abdomnal sternite. 

Male.—K yes (living) orange-red. Head between the eyes yellowish. Pro- 
notum brown, shaded with smoky ; mesonotum and sternum rather a bright brown 
shaded with paler posteriorly; pleura similar, with some paler shading in the 
sutures. Abdomen dorsally olive-brown or ruddy brown with indistinct darker 
shadings, indicating a -broken median line, and rows of subdorsal and lateral 
spots; ventrally pale ruddy-brown shading into yellow-brown on_ posterior 
segments,, segments II-VIII, as indicated above, crossed by a curved row of 
four fine black dots. Forceps dull ochreous. Setae whitish with interseg- 
mental ruddy rings on at least the ‘basal segments. Wings hyaline with pale 
venation. Legs dull yellowish with an apical rufo-piceous spot at the apices 
of the mid- and hind-tibiae. 

Female-——Very similar to the male in color. Head light yellow on the 
vertex with slight brown shades next the eyes and ocelli and some blackish 
median patches. Subanal plate short, narrowed apically and evenly rounded. 
Length of body, 5 mm.; of forewing, 5.5-6 mm. 


Holotype— 4 , Knowlton, Que., Aug. 13, (L. J. Milne) bred from nymph 
No. 324; No. 3274 in the Canadian National Collection, Ottawa. 

Allotype—?, Knowlton, Que., July 28, (L. J. Milne) from nymph No. 
294. 
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Paratypes—i13 ¢, 11 @, Knowlton, Que., bred on various dates from 
July 13-Aug. 13. 

The entire type series was bred from nymphs found in the Mid Yamaska 
river just below the Foster Power Plant (8 miles from Knowlton town) along 
with nymphs of serrata. From these latter they can be separated by the more 
even brown color with entirely smooth head and prothorax which are sprinkled 
with pale dots much as in dorothea; the abdomen shows the two median rows 
of tubercles much as in serrata and on the ventral surface the characteristic 
dots of the adult are present, whereas in serrata there are merely the two sub- 
lateral rows of dashes. Our determination of serrata is based on a comparison 
with nymphs of the type series kindly presented to us by Dr. Needham. 

Ephemerella subvaria n. sp. 

Very similar to invaria Wlk. both in coloration and male genital char- 
acters and best distinguished by the prominent dark veins and crossveins of 
both wings. 

Male.—Eyes (living) bright red brown; head and thorax deep brown 
with slight ruddy tinges on the pleura. Abdomen dorsally brown, tinged with ruddy 
and with some indistinct smoky shading laterally and along the posterior marg- 
in of segments; the lateral edges tinged with yellowish; ventrally lighter ruddy- 
brown, the forceps dull yellowish. Setae pale, distinctly ringed with smoky- 
brown intersegmentally. Legs deep dull amber, the fore-femora tinged with 
smoky, the mid- and hind-femora at times with traces of ruddy median shading 
Wings hyaline with veins and crossveins decidedly light brown; there are no 
crossveins in the basal two-thirds of costal and radial interspaces. 

Female—Very similar to the male, the head being yellowish anteriorly 
and a dull brown or deep clay-color tinged with ruddy or purplish on the ver- 
tex, with some deeper smokier shades centrally. Thorax somewhat paler than 
in the male. Subanal plate yellowish, with the lateral edges curved upward. 
Legs deeper in color than in the male. Length of body, 9 mm.; of forewing, 
$, 10 mm., 2, I2 mm. 

Subimago with deep smoky wings. 

Holotype—é, Cascades Pt., St. Lawrence Riv., Que., June 3, 
Walley) ; No. 3272 in the Canadian National Collection, Ottawa. 

“llotype—@, same data. 

Paratypes—6 8. 10 @, same data; 25 ¢, 17 9%, Lachine, Que., June 
8-11, (F. P. Ide); 8 ¢, Laprairie, Que., June 9, (F. P. Ide). 

I have considered this species heretofore as merely a dark form of in- 
varia but definite association of the Cascade Point series with nymphs shows 
that these latter, while very similar to invaria nymphs, possess a double row of 
quite distinct, though small dorsal abdominal spines based on the posterior 
margins of the segments, such spines being practically lacking in invaria. This 
and the dark veining in the adult wings seem to constitute good specific char- 
acters. The species is quite common in early spring in the Ottawa region; 
I expect to give fuller details concerning the nymphs in a later paper dealing 
with the early stages of our eastern species of Ephemerella. 

renus Pseudocloeon Kilap. 

In studies conducted at Wakefield, Gatineau region, Que., Cascades Pt., 

St. Lawrence River, Que. and in the various streams of the Knowlton, Que. 
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region we have isolated three species of nymphs belonging to this genus. All 

these nymphs possess two caudal setae, the middle one being reduced to the 

merest rudiment; the gills are as in Bactis and the dorsal edge of each femur 
is clothed with hairs of varying length; the abdomens show subdorsal dark 
spots ; they evidently connect up closely with the Acentrella section of Baetis, 

Of these three above-mentioned species one matches well with carolina 
Banks as characterized by Ide (1930, Can. Ent. LXII, Pl. 18, fig. 3) ; a second one 
of which odd specimens have been bred, | am identifying as dubium Walsh for the 
present, as it fits in well with the rather meagre description and occurs in our prairie 
provinces as well as in the east; the third species appears nameless. These 
nymphs may be separated as follows, basing the differences on well marked 
and fully developed specimens. 

1. Caudal setae with median dark band; abdomen with strong color contrasts, 
segments III, IV, and VIII-X being almost entirely pale ; 1X with a narrow, 
but distinct dark lateral dash dubium Walsh 

Caudal setae unbanded; color contrasts on abdomen not so marked...... 2 


Short, chunky species with broad thorax; long hairs on dorsal margins of 
femora and tibiae; the former with a broad dark median band; ab- 
dominal segments II-VIII almost entirely dark carolina Banks 

More elongate species; hairs on femora and tibiae considerably shorter; 
maculation of femur consists merely of an anterior longitudinal dark 
streak, often obsolescent; abdomen paler with segments VIII-X and of- 
ten IV largely pale; lateral portion of IX with diffuse dark shade but 
not a distimet streak cingulatum n. sp. 


Pseudocloeon cingulatum n. sp. 
Male——Eyes (dried) circular, deep red-brown, slightly larger than in 


dubium. Thorax entirely deep black-brown with slight ruddy tinges on the 
membranous portion of the pleura. Abdomen dorsally with segments II-VI 
pale hyaline, slightly tinged with smoky on first two segments and with the 
dorsal portion of the posterior margins finely orange-brown, most distinct on 
II and III; segments VII-X deep sepia-brown; tracheae marked with black, 
forming a double line along the lateral edge. Ventrally I-VI pale, hyaline, 
VII-IX opaque whitish tinged with sepia. Forceps and setae pale. Fore-legs 
with deep smoky femora and pale, slightly smoky tibiae and tarsi; mid and 
hind-legs with femora pale amber, tinged with smoky, tibiae and 
tarsi whitish. Wings hyaline with pale venation. 

Female——Head rather bright brown with a pale yellow band next each 
eye. Thorax and abdomen dorsally bright brown, the former tinged with yel- 
lowish on anterior and posterior portions of mesonotum; ventrally pale whitish 
yellow. Legs rather deep yellow, paling towards extremities, with fore femora 
tinged with brown. Wings as in male. Length of body and forewing, 4 mm. 

Holotype—é, Mid Yamaska River, Foster ‘Power Plant, Que., July 
10, (G. S. Walley) bred from nymph; No. 3285 in the Canadian National Col- 
lection, Ottawa. 

Allotype— 2, same data (bred). 

Paratypes—1 2, same locality, bred, July 11, (L. J. Milne); 4 3,4 2, 
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Wakefield, Que., May 29, (W. J. Brown), 2 ¢, 1 @, May 31, (J. McDun- 
nough); 4 ¢, 3 2, July 25, (J. McDunnough); 2 6, Cascades Pt. Que., July 
4. 5, (J. McDunnough), 1 ¢, Aug. 30, bred, 3 @, Aug. 27, (L. J. Milne) ; 
5 ¢, Ottawa Golf Club, Que., June 7, (J. McDunnough). 

As is usual in the group there are evidently two cycles, at least, the 
spring one being somewhat larger and with larger eyes. The orange-brown 
bands across the abdomen separate the males readily from those of dubium but 
as cases appear to occur where this banding is obsolescent the duller sepia- 
brown color of the posterior segments seems characteristic. ‘The species lacks the 
subdorsal red dots of virile McD. which further has considerably larger eyes 
and banded femora; it is also without the medio-ventral row of spots of punct- 
iventris McD. ‘The nymphs of the two latter species are still unknown to me. 
The status of chlorops McD. as distinct from so-called dubium I am inclined to 
doubt; it was based on the color of the turbinate eyes in living specimens, a 
character which is not always to be relied upon as I have since discovered. 

Pseudocloeon rubrolaterale n. sp. 

Male.—Turbinate eyes (dried) moderate, almost circular, red-brown. 
Head and thorax deep blackish with paler brown shadings on the pleural mem- 
brane. Abdomen pale yellowish white on segments II-VI, sepia brown on 
posterior segments with large lateral maroon or wine-color patches very dis- 
tinct on the pale segments and in certain lights also visible on the brown seg- 
ments; ventrally the brown of the posterior segments is paler than dorsally and 
there is a series of small brown dots in the mid-ventral line, one to each seg- 
ment in about the centre. Forceps and setae pale. Legs pale yellowish white 
the fore-femur tinged with smoky. Wings hyaline with pale venation. Length 
of body and forewing, 4 mm. 

Holotype— é, Milk River, Alta., Sept. 13, (J. H. Pepper); No. 3286 in 
the Canadian National Collection, Ottawa. 

Very easily recognized by the ruddy abdominal patches and the ventral 
dark dots. 

Pseudocloeon futile n. sp. 

Male—tKEyes (dried) rather lengthily oval, well separated, light olive 
or greenish brown; head between the eyes brownish; antennae pale smoky. 
Thorax deep clay-brown with the posterior projection of the mesonotum and 
the anterior portion of the metanotum paler and with traces of ruddy shading 
along the pleural sutures. Abdomen dorsally with the first six segments clay- 
brown, much the color of the thorax, with the triangular portion of segment 
I paler, more ochreous; segments VII-X paler, more ochreous. Ventrally con- 
siderably paler with the posterior segments shading into cream-color and with 
traces of ruddy streaks along the lateral edge. Forceps pale creamy, widely 
separated at base, setae pale. Legs dull dirty whitish. Wings hyaline with 
pale venation; the paired intercalaries are rather long and well-developed ex- 
cept in the first two interspaces; in the pterostigmatal region there are four or 
five oblique crossveins without granulations between them. Length of body 
3 mm.; of forewing 3.5 mm. 


Holotype— 4, Milk River, Alta., Aug. 18, (J. H. Pepper); No. 3258 in 
the Canadian National Collection, Ottawa. 
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Paratypes—13 &, same data. 

This small species is at once distinguished from turbidum McD. by the 
shape and color of its eyes and the dull olivaceous or clay-brown color of 
thorax and abdomen. Some of my series show traces of ruddy lateral shading 
on the abdominal tergites, particularly on the paler posterior segments. 

Dubium Walsh (or what I am placing under this name) is also common 
throughout the same region but differs in its deep black thorax and white ab- 
dominal segments I-VI. 


Centroptilum quaesitum n. sp. 

Male.—Eyes (dried) light orange-red, contracted laterally as usual; head 
and basal joints of antennae light yellowish, rest of antennae smoky. Thorax 
and pleura rather light brown, the latter with a faint ruddy tinge and a yellow 
streak anterior to the wing-base; sterna yellowish, shaded with ruddy-brown. 
Abdomen dorsally, ‘with the exception of a narrow pale lateral area, bright 
ruddy, this color deepening on segments VII-IX and paling on segment X; a 
fine black longitudinal line in the pale lateral area on segments II-VI; ventrally 
pale yellowish. Forceps pale with a plate between their bases having a strongly 
convex posterior margin. Setae pale. Femora pale amber; fore-tibiae and 
tarsi with a faint smoky tinge, others pale whitish. Wings hyaline with pale 
venation, the hind-wing rather narrow with the usual two longitudinal veins. 

Female.—Considerably paler than the male. Head pale yellowish with 
a broad median light brown area on the vertex. Thorax light brown with pale 
scutellum. Pleura and sterna yellowish with some brown shading on the 
former. Abdomen pale yellowish; dorsally the posterior margins of the seg- 
ments II-VI are tinged with brown and besides the black lateral dashes of the 
male the tracheation shows as fine black veining; on the four opaque posterior 
segments the light brown shades are more distinct, forming a median band which 
expands laterally along the posterior margins. Other details as in male. Length 
of body and forewing, 7 mm. 

Holotype— ¢, Medicine Hat, Alta., June 17, (J. H. Pepper); No. 3279 
in the Canadian National Collection, Ottawa. 

Allotype—@, same data. 

Paratypes—1 %, 3 @, same data, 1 ¢, same locality, June 12. 

This large species is evidently close to infrequens McD., known to me 
only by three female specimens, the female type from Winnipeg Beach, Man., 
July 10 and two females ‘from Lethbridge, Alta., July 8 and Aug. 15. In all 
these the hind-wing is narrower and longer than in the present series of fe- 


males, and all show a broad ruddy dorsal band (much as in the present male) 


increasing in intensity on segments VII-IX and containing two pairs of minute 
hyaline subdorsal dots. 


Centroptilum intermediale n. sp. 

Male.—Eyes (dried) bright red as in fragile. Thorax deep brown with 
some ruddy shades on posterior portion of mesonotum and along the lateral 
anterior edge; pleura brown with ruddy shading at base of wing and on the 
membranous portions; sternum light sepia-brown with intersegmental membrane 
pale yellowish. Abdomen dorsally with segments II-VI pale hyaline whitish; 
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a geminate ruddy dorsal line; broad ruddy shading on posterior margin of each 
segment which projects forward laterally in wedge-shaped marks, extending 
fully halfway to anterior margin; an inwardly oblique ruddy streak from near 
apex of these wedges to anterior margin, best defined on segments V and VI, 
tending to break up into spots on anterior segments; a fine black lateral line, 
defining the tracheae. Segments VII-X dorsally deep maroon-brown. Vent- 
rally pale yellowish-white, hyaline on segments I-VI, opaque on VII-1X with 
slight ruddy shading. Forceps and setae white. Legs pale yellowish with very 
faint traces of ruddy median bands on femora. Wings hyaline with pale ven- 
ation; hind-wing slightly longer and narrower than in simile. 

Female.—Head with vertex largely ruddy-brown. ‘Thorax and pleura 
rather a brighter brown than in male; sternum largely light yellowish with the 
median portion light sepia-brown. Abdomen dorsally entirely bright brown 
with the exception of an antero-lateral triangular patch; on most segments 
traces of small pale, geminate, subdorsal dots or dashes. Ventrally entirely pale 
whitish-yellow with faint ruddy shades on segment IX. Legs as in male with 
banding rather more distinct. Length of body and fore-wing, 6 mm. 

Holotype—é, Marsh Creek, Sweetsburg, Que., July 10, (J. McDun- 
nough) ; No. 3283 in the Canadian National Collection, Ottawa. 

Allotype—?, S. Bolton, Que., July 13, (J. McDunnough). 

Paratype—t &,S. Bolton, Que., July 5, (J. McDunnough). 

The species may be at once separated from the allied simile McD. by the 
bright red eyes when dried (in simile these are blackish brown) and by the 
paler thorax which is deep brown but not black-brown. ‘The broader abdominal 
banding and the narrower hind-wings separate it from bellum McD. 


Cloeon triangulifer n. sp. 

Female.—Head almost entirely light pinky-brown slightly paler next the 
eyes. Thorax rather deep brown, pleura with slight ruddy tinges and sternum 
only slightly paler than notum. Abdomen dorsally brown with slight ruddy 
tinges, especially on posterior segments, and the trachae slightly marked with 
black in the lateral area of segments; ventrally pale yellowish with light 
brown, lateral, triangular patches, based on the anterior margin of segments 
II-VII, the apex almost touching posterior margin; on segments VIII and IX 
these patches are scarcely indicated. Setae pale. Legs dull, pale yellowish. 
Wings hyaline with veins faintly amber-tinted and cross-veins, except in pter- 
ostigmatic area, scarcely visible. Length of body and fore-wing, 5 mm. 

Holotype— @, Cornwall, Ont., June 29, (F. Ide); No. 3284 in the Can- 
adian National Collection, Ottawa. 

Paratypes—3 2, same data; 1 9, Pt. Bruce, Ont., July 4, (G. S. Walley) ; 
2 2, Wakefield, Que., July 13, (F. Ide); 2 9, Wakefield, Que., July 26, Aug. 
21, (G. S. Walley); 1 @, Mississquoi Bay, Que., July 11, (W. J. Brown); 
2 2, S. Bolton, Que., July 5, (J. McDunnough); 1 2, Sutton Mts., Knowlton, 
Que., July 11, (J. McDunnough). 

In the female sex, which is the only one I have secured, the species is 
easily distinguished from rubropicta by the darker thorax (especially the ster- 
num which is brown, not yellowish) and the presence of the brown triangular 
patches in the lateral corners of the ventral abdominal segments. 
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Ameletus sparsatus n. sp. 


Male.—Head shining black. Pronotum black; mesonotum ruddy-brown 
on the anterior section, the mid-section being paler, ochreous brown with the 
iateral edges deep black-brown and a yellowish brown area anterior to the wing- 
bases; the scutellum is yellow-brown with a broad, shiny blackish area on each 
side; metanotum largely shining black with brown shading anteriorly. Pleura 
and sternum black-brown with light brown shading on the membranous portions. 
Abdomen yellow-brown dorsally on segments II-VI, shading into golden-brown 
on posterior segments; the lateral edges and posterior margins of all segments 
shaded rather broadly with deeper brown; ventrally dull smoky-brown on seg- 
ments II-VI, the posterior ones opaque yellow-brown with an antero-median 
darker patch on VII and VIII and a broad lateral deep brown edging on IX; 
subgenital plate yellow-brown with darker shades at base of forceps and along 
posterior margin; forceps smoky brown. Legs missing. Wings hyaline with a 
very faint amber tinge; veins and crossveins prominent, brown, the latter, es- 
pecially in the costal half of wing, basad of the bulla, bordered with smoky, 
and forming small dark patches below the bulla itself and midway between this 
and the apex in the radial sector; in pterostigmatic region crossveins strongly 
anastomosed. 

Female-—Head with the anterior projection smoky-brown, the vertex 
being ochreous with a broad deep brown median stripe. ‘Thorax paler than in 
male, the black areas of this sex being deep brown Abdomen rather ruddy- 


brown with similar shading dorsally as in the male; ventrally almost entirely 
ruddy-brown. forelegs deep piceous; mid- and hind-legs yellow-brown with 
the femora shaded with rufo-piceous. Wings as in male but without the amber 
tinge. Length of body, 8-9 mm.; of forewing, 10 mm. 


Holotype— é, Blairmore, Alta., July 15, (J. H. Pepper); No. 3271 in the 
Canadian National Collection, Ottawa. 

Allotype— 2, same data. 

Paratype—t 2, Lundbreck, Alta., July 12, (Pepper). 

Allied to swbnotatus in type of wing maculation but smaller and more 
resembling dissitus and cooki in abdominal coloration and male genitalia. 


Siphlonurus autumnalis n. sp. 

Male.—Head blackish, paler along the anterior margin. Pronotum deep 
smoky. Mesonotum deep brown, shaded with black-brown on the scutellum 
and adjacent area; pleura purplish-brown with the sutures marked in pale 
ochreous; sterna deep black-brown. Abdomen dorsally deep purplish-brown 
with the latero-anterior portions paler, with a slight ochreous tinge; lateral edge 
narrowly ochreous, most distinct on the four posterior segments; ventrally deep 
purple-brown with the posterior margins narrowly ochreous and the medio-pos- 
terior portion of 1X with indistinct ochreous shading which extends over to the 
base of the subgenital plate. Remainder of plate and forceps deep smoky; the 
first joint of the forceps not squarely truncate apically, (leaving a sharp pro- 
jecting inner angle, as is found in occidentalis and other species), but with the 
inner margin rounded; furthermore the posterior margin of the subgenital plate 
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between the forceps-bases is on a level with the apex of this first joint and is 
weakly and angularly excavate. Setae blackish basally, paling into light ochreous 
towards apex. Forelegs deep blackish; mid- and hindlegs dull ochreous, tinged 
with smoky, with the tarsi distinctly smoky. Wings hyaline with deep brown 
veins and crossveins, the latter weak in the basal two-thirds of costal region 
and strongly anastomosed in the pterostigmatic area. Length of body, 14 mm.; 
of forewing, 13 mm 

Holotype— é, Blairmore, Alta., Aug. 28, (J. H. Pepper); No. 3277 in 
the Canadian National Collection, Ottawa. 

Paratype—1 ¢, Fernie, B.C., Sept. 4, (J. H. Pepper). 

The species occurs much later in the season than occidentalis and is quite 
distinct from it on \both genitalic characters and lack of the ventral abdominal 
maculation. 

Siphlonurus inflatus n. sp. 

Very similar to occidentalis but easily distinguished in the female sex 
by the presence of a large rounded bulge on the ventral surface of abdominal 
segment VIII. 

Female.—Head with the anterior projecting portion largely dull purplish; 
vertex dull ochreous, slightly veined with blackish, and with a broad purplish 
shade behind the ocelli, continued to the occiput by a broad blackish median 
band. ‘Thorax duli brown, shaded with blackish, with some light ochreous shad- 
ing on the antero-lateral portions of mesonotum; the scutellum and adjacent 
areas blackish with orange shading in median area anterior to it. Pleura 
brown, shaded with purplish and marked with ochreous in the sutures; meso- 
sternum with the anterior portion pale ochreous, crossed by a purplish band, the 
posterior section deep purplish, shaded laterally with ochreous; metasternum 


similar to anterior section of mesosternum. Abdomen dorsally purplish-brown, 
suffused indistinctly with ochreous in the anterior portions of each segment, this 
pale color projecting backward into the dark area to form poorly defined sub- 
dorsal and lateral wedge-shaped patches, best seen on the rear segments. Vent- 
rally pale yellowish with broad lateral purple-black oblique bands which curve 
forward and join anteriorly forming broad U-shaped marks on segments I-VI, 
between which are two small dark spots on each segment. On VII the posterior 


margin is broadly purple-black, leaving an oval pale patch entirely enclosed by the 
dark areas; on VIII the entire rounded bulge is pale ochreous and connected to 
the posterior margin by a narrower median band of the same color; it is 
bordered laterally by broad dark stripes which connect anteriorly by a narrow 
dark band around the anterior margin of the bulge; TX is largely purple-black 
with a narrow triangular median pale area, not attaining anterior margin, the 
base of which includes the subanal plate. Setae blackish, paling somewhat to- 
wards apices. Legs shaded rather heavily with purplish over a dull ochreous 
ground-color ; tarsi, especially the fore-tarsi, deep smoky. Wings hyaline with 
dark veins and crossveins, the costal crossveins faint before the bulla, except the 
large basal one, and feebly anastomosed in the pterostigmatic area, which shows 
a very faint purplish tinge. Length of body, 14 mm.; of forewing, 14 mm. 

Holotype— 2, Cameron Lake, Waterton Lakes Park, Aug. 31, 19209, (J. 
H. Pepper); No. 3278 in the Canadian National Collection, Ottawa. 
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Paratypes—7 @, same data; 1 @, Blairmore, Alta., Aug. 15, 1930 and 
1 9, Fernie, B. C., Sept. 4, 1930, (Pepper). 

I had at first supposed that this might be the other sex of autummunalis 
but I know of no case among the species of this genus where there is such 
marked discrepancy in maculation between the sexes and believe therefore that 
| am justified in considering it as distinct. The present species is very close to 
occidentalis but apart from the bulge of the eighth segment, the ventral macu- 
lation on the posterior segments shows points of distinction. 

Pseudiron Gen. nov. 

Female head with the eyes small and closely appressed, not projecting 
backward and upward as in Jron and Epeorus but more as in Ametropus; the 
posterior margin with a rounded median projection, something like that found 
in Jsonychia. Hind-legs with the tarsus fully as long as the tibia; in all legs the 
first tarsal joint is slightly longer than the second which is subequal to the third, 
the fourth is one-half the length of the third, and the fifth is equal to the first; 
claws dissimilar. All femora considerably longer than the tibia. Wings with 
typical Heptagenine venation. Abdomen very elongate. 

Genotype—Pseudiron centralis n. sp. 

The generic definition is of necessity based on the female sex alone, but 
the characters found in the length of the leg-joints are striking enough, to my 
mind, to warrant generic separation. Judging by the shape of the female eyes 
the genus leads over to the Ametropus group and is probably best placed close to 
Siphloplecton. 

Pseudiron centralis n. sp. 

Female.—Head yellow with basal joints of antennae, most of the area be- 
tween and exterior to the rear ocelli and the median section of the vertex light 
ruddy. Pronotum ruddy-brown, yellowish laterally. Mesonotum light brown with 
a yellowish tinge; pleura light yellow; sternum yellow tinged with brown. Ab- 
domen dorsally light yellow with the rear margins of segments brown and a 
series of broad, brown, median patches narrowing posteriorly on each segment, 
thus forming a continuous dorsal band with irregular outer edge much as in 
Pentagenia vittigera; last three segments almost entirely brown; postero-lateral 
edges of segment I-VII rather deeper in color than remainder of margin, giv- 
ing an appearance of a lateral row of brown spots. Ventrally pale yellowish; 
the subanal plate rather short, narrowed posteriorly to about one-half the width 
of segment IX and with a sharp V-shaped apical excavation. Setae pale, whit- 
ish, unbanded. Femora light amber with median and apical reddish-purple bands ; 
tibiae and tarsi pale yellowish. Wings rather narrow, hyaline, with pale Jong- 
itudinal veins, the subcosta and radius being slightly amber-tinted; crossveins of 
fore-wings black except the basal crossvein and those in anal area, somewhat 
thickened in the costal and subcostal areas as far as the bulla; in the pterostig- 
matic area they are faint and evenly anastomosing. Length of body and fore- 
wing, 13 mm. 

Holotype—, Lawrence, Kan., June 26, (Mrs. L. W. Brown) ; No. 3238 
in the Canadian National Collection, Ottawa. 

Paratypes—1t @, same data (in alcohol); 1 @, Aweme, Man., July 2, 
(R. M. White). 
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The rather discolored Manitoba specimen has been before me for several 
years awaiting further and better material before a description could be drawn 
up. ‘The species resembles superficially Heptagenia cruentata Wlsh. but is wide- 
ly divergent on structural characters. 

Heptagenia umbratica n. sp. 

Male.—Head anterior to ocelli light yellow with a blackish streak along 
the semihyaline clypeus; vertex brown. ‘Thorax and pleura brown, sterna lignt 
yellow. Abdomen dorsally with segment II-VI light yellow, semihyaline, the 
posterior margins narrowly black and a series of brown triangular sthdorsal 
patches based on the posterior margin of each segment, the apex rather blunt 
and not quite attaining the anterior margin; segments VII-X brown with the dark 
patches faintly indicated Ventrally pale yellowish hyaline on segments I-VI, 
VII-IX being opaque and shaded with brownish Forceps creamy, tinged with 
brown at base; setae whitish, unbanded. Legs light yellowish, with scattered 
black streaks at their bases, the fore femora slightly deeper in color and the fore 
tibiae and tarsi smoky, the first joint of the tarsus being about one-fifth the length 
of the second, which is slightly shorter than the third one. Wings hyaline with the 
fine veins and crossveins brownish in the costal half of forewing and pale else- 
where; only three or four crossveins in the costal area before the bulla. 

Female—Somewhat paler and yellower than the male in coloration but 
otherwise similar. The head is yellow anteriorly and brown behind the ocelli; 
the mesonotum is light yellow-brown; the subanal plate is large, yellowish and 
semicircular. 

Holotype—é, North Hatley, Que., July 25, (J. McDunnough); No. 
3275 in the Canadian National Collection, Ottawa. 

Allotype— 2, same data. 

Paratypes—17 $, 21 @, same data. 

The species frequents small, shaded mountain streams. We met with it 
in various localities around Knowlton, Que. and bred a few from very black 
nymphs of typical Heptagenia appearance with purplish-black gills. 

Heptagenia rusticalis n. sp. 

Intermediate between lucidipennis Clem. and inconspicua McD.; size of 
the latter but coloration more as in the former. In the male genitalia the penes 
apically lack the inner projection of /Jucidipennis but have the lateral margin 
drawn out into a slight hook as in the hebe group, a feature not present in either 
of the above-mentioned species. 

Male.—Head between the eyes brown, paling into yellowish anteriorly, 
with ochreous shading at base of antennae. Pronotum brown, shading into 
yellowish laterally ; meso- and metanotum brown; pleura and sternum paler, dull 
yellowish tinged with brown on pleura. Abdomen dorsally largely brown, paler 


laterally, the first six segments semi-hyaline, the posterior ones opaque and 


slightly ruddier in color; a faint pale mid-dorsal line bordered by a pair of in- 
distinct pale streaks, not attaining posterior margin and most distinct on an- 
terior segments; laterally in transmitted light there are evident on each hyaline 
segment a small pale anterior patch and a larger posterior one, the two separ- 
ated by a narrow strip of brown. Ventrally dull dirty yellowish, tinged with 
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ruddy on the opaque posterior segments. Forceps and setae pale smoky. Legs 


dull yellowish, similar in color to sternum with slight brownish tinges on fe- 
mora and the fore-tarsus suffused with pale smoky. Wings hyaline with long- 
itudinal veins faint and crossveins almost invisible except the five or six in the 
pterostigmatic region. Length of body and forewing, 5 mm. 

Female.—Very similar to male, but with slightly paler mesonotum. Head 
largely brown with ochreous shading in the antennal region. Slight brown- 
ish shades on pleura and femora. Wings with crossveins in the apical: region 
better marked. 

Holotype— 8, S. Bolton, Que., July 13, (J. McDunnough) ; No. 3287 in 
the Canadian National Collection. 

Allotype—@, same data. 

Paratypes—g 6,7 @, same locality, July 5 and 13, (Walley and Mc- 
Dunnough); 16 ¢, 18 2, Marsh Creek, Sweetsburg, Que., July 7-15, (Walley, 
Milne and McDunnough). 

Besides being smaller in size the species is somewhat darker in color- 
ation than Jucidipennis in both sexes and shows a clearer maculation on abdo- 
men dorsally. In tarsal characters it agrees with this species. 





FOUR NEW DIPTERA IN THE CANADIAN NATIONAL 
COLLECTION 
BY C. H. CURRAN, 
American Museum of Natural History, New York, N. Y. 

Descriptions of four new species of Diptera contained in a collection 
received for identification from the Entomological Branch of the Department 
of Agriculture are contained in the following pages. The types are deposited 
in the Canadian National Collection of Insects. 

EMPIDAE 
Empis browni n. sp. 

Shining black; thorax cinereous pollinose, the mesonotum with brownish 
tinge and bearing four broad shining black vitte; posterior femora with bristles. 
Length. 5.5. to 6.5 mm. 

Male. Frontal triangle and face gray pollinose, the latter gently con- 
cave, the oral margin produced and broadly shining black; eyes practically con- 
tiguous for one-fourth the length of the front, the ground color of the front 
obscured by gray pollen, the ocellar triangle shining black and black haired. 
Occiput with brownish gray pollen and long black hair. Palpi black, black haired ; 
‘ proboscis one-third longer than the height of the head. Anntennz black, with 
black hair; third segment longer than the basal two combined, tapering 
on its whole length, the style rather thick and only a little longer than the width 
of the third antennal segment basally. 

Thorax black; pleura, metanotum and scutellum gray pollinose, the mes- 
onotal pollen brownish gray. The median pair of shining vitte extend from 
the anterior border three-fifths ofthe distance to the scutellum; the outer pair 
begin at the anterior third and extend to the posterior fourth. Hair long and 
black, the shining vittee bare. Prothorax haired in front and immediately above 
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the front cox; pleura bare except for the abundant pile on the hypopleura. 
Scutellum with three pairs of marginal bristles, otherwise bare. 

Legs shining black; cox cinereous pollinose. Anterior femora with 
moderately long hair, without bristles; middle femora with a row of anterodor- 
sal, anteroventral and posteroventral bristles and rather long hair; posterior fe- 
mora with a row of anteroventral bristles. Anterior tibiz with about four dor- 
sal bristles, the middle and hind pair each with a row of anterodorsai and pos- 
tero dorsal bristles, the posterior row not extending beyond the apical third. 
First segment of all the tarsi with two rows of bristles beneath, one on either 
edge; front tarsi with the first segment elongate and a little swollen, the bristles 
weaker than on the other legs. ; 

Wings tinged with brown, the venation normal; veins brown, reddish to- 
ward the base. Squamz brownish, the fringe black. Halteres yellow. 

Abdomen shining black, with black hair, each segment with two or three 
black bristles on the apex at either side; hair fairly long but not abundant. Fifth 
sternite convex, with a strong, transverse tuft of black bristly hairs on the apex 
in the middle. Genitalia thinly brown pollinose, rather small, closed, with black 
hair and with some black bristles below. 

Female. Front moderately broad, shining black; anterior tarsi normal; 
ovipositor shining black. 

Types. Holotype, male, allotype, female, Harrington Harbor, Quebec, 
July 2, 1929 (W. J. Brown), in Canadian National Collection. Paratypes: 12 
males, 2 females, Harrington Harbor, July 2, 3, 4, 1929; 2 males, Little Mecan- 
tina Island, Quebec, July 6, 1929; female, Bonne Esperance, Quebec, July 14, 
1929; female, Net Island, Quebec, July 15, 1929; male, Bradore Bay, Quebec, 
July 27, 1929 (Brown); female, Vremfort, Coté Nord, Quebec, July 15, 1929 
and female, Seven Isles, Coté Nord, July 11, 1929. 

This species is most closely related to virgata Coquillett but differs in 
several important characters. In virgata the mesonotum bears three sub-shining 
black vitte (not four); the scutellum bears at least ten marginal bristles, the 
hair on the legs is shorter and the bristles shorter and fewer in number. The 
genitalia are also distinct. All the localities mentioned are on the nortn shore 
of the Gulf of St. Lawrence or the St. Lawrence River, in the territory com- 
monly referred to as Quebec Labrador. 

SYRPHIDAE 
Platycheirus felix n. sp. 

Related to immarginatus Zetterstedt, but at once distinguished by the ab- 
scence of fine, basally directed curved hair on the apex of the antero-ventral 
surface of the middle femora, the much finer, long yellowish bristles on the basal 


third of the middle femora below, broadly black margined abdomen, etc. Length 
6 to 8 mm. 


Male. Head greenish black, greyish-yellow pollinose, the frontal and ver- 
tical triangles and upper part of the occiput only thinly pollinose; the small 
tubercle, and a triangular spot on the cheeks, bare. Pile of the face, frontal 
triangle and anterior third of the vertical triangle, black, the occipital cilia of 
the same color; occipital pile yellowish. Face slightly receding, aoncave above 
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and below the low tubercle. Frontal triangle of moderate size, gently convex. 
Antenne wholly black; third segment sub-rectangular, convex below, slightly 
wider than long; arista thickened on almost the basal half. 


Thorax greenish black, slightly dulled with brown pollen, the pile pale 
tawny ; mesopleura with a few black hairs. 

Legs reddish yellow; posterior surface of anterior four femora, and the 
posterior pair except the base and apex, posterior tibiae except the base and 
apex and an obscure median band, and the first, fourth and fifth segments of 
the posterior tarsi, black; apical-two segments of the middle tarsi and the sec- 
ond and third of the posterior pair, more or less brownish. Anterior femora 
with a row of five black bristles, the apical one curled at the apex; at the base 
with an angulated white, compound hair. Middle femora with long black brist- 
ly hair on the apical half of the posterior surface, with three long, fine, yellow- 
ish bristles on the basal third of the posteroventral surface and with a row of 
short, black bristles on the apical half of the antero-ventral surface. Anterior 
tibia widened on the apical three-fourths, almost parallel sided on the apical 
half, whitish on the posterior half beyond the middle; the posterior corner is 
produced to form a large triangle. Middle tibe narrow on the basal fourth, 
thence widening to the middle, gently concave behind on the apical half; on the 
lower surface with a broad, oblique groove just beyond the middle. First seg- 
ment of the anterior tarsus one-half longer than wide, rather triangularly 
emarginate at the apex, slightly longer than the two following segments com- 


bined; second segment a little wider than the third and slightly narrower than 
the first, the fourth very little narrower than either the third or fifth; first 
and second segments rather whitish except posteriorly. Middle and posterior tarsi 
simple. Hair of the legs reddish yellow, black on the upper surface of the pos- 
terior tarsi; short except on the femora. 


Wings with brownish tinge; stigma luteous. Upper lobe of squamz 
with brownish border and fringe, the lower lobe yellowish and with yellow 
fringe. Halteres yellowish. 


Abdomen with the first segment and broad lateral borders bronze-black, 
the dorsum opaque black, with four pairs of reddish spots. The first pair of 
spots are situated just behind the middle of the second segment and are or- 
bicular, broadly separated from each other and from the lateral margins. Spots 
on the third segment almost twice as long as wide, very broadly separated from 
each other, convex posteriorly from the outer corner to the middle of the inner 
border; spots on the fourth segment similar. The reddish color on the fifth 
segment leaves a broad median vitta and posterior border black, the sides of 
the segment broadly darker red, but not bronzed. Genitalia bronze-black, thin- 
ly pollinose, yellowish pilose. The pile on the shining and reddish areas is pale 
yellowish, black on the opaque areas. Venter brownish, pale pollinose and 
pilose. 

Female. Front shining black, the lower half, except in the middle above 
and on obliquely directed arm, grayish pollinose, sometimes tinged with brown; 
pile yellowish, a broad black band just in front of the ocelli; face and occiput 
yellowish pilose. Thorax more shining aeneous or brassy, the pile shorter, 
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wholly yellowish, with more or less brassy tinge. Legs reddish, more than the 
posterior half of the posterior femora and tibiz and the first and apical two 
segments of the posterior tarsi black; apical two segments of the giddle tarsi 
and, the fourth of the anterior tarsi, usually brownish. 

Dorsum of the abdomen at most subopaque, the reddish spots transverse, 
those on the second and third segments separated from the lateral margins, the 
others usually reaching the sides. Spots on the second segment with straight 
posterior borders, the anterior border more or less strongly convex. Spots on 
the third and fourth segments usually conspicuously wider than long, rarely 
only slightly so (depending upon the width of the black lateral border), longer 
on their outer fourth, the inner posterior corners convex, the spots broadly 
separated from each other. The spots on the fifth segment are widest laterally, 
tapering to their broad inner ends and much less widely separated from each 
other than the preceding spots. Sixth and seventh segments wholly black. Pale 
spots whitish pollinose when viewed from behind. 

Types—Holotype and allotype, Bonne Esperance, Quebec, July 14, 1929 
(W. J. Brown), in Canadian National Collection. Paratypes: female, Bonne 
Esperance, July 14; female, Tabatiere, Quebec, July 11, 1929; female, Net Is- 
land, Quebec, July 12, 1929; 4 females, Bradore Bay, Quebec, July 19, and 3 
females July 27, 1929; female, Harrington Harbor, June 30, 1929 (all W. J. 
Brown). Paratypes in American Museum of Natural History. 

The female superficially resembles P. erraticus Curran, but the black an- 
tennz at once distinguishes it. 

Cheilosia browni n. sp. 

Black, the thorax somewhat aeneous, tibiz and tarsi partly reddish, .ab- 

dominal pile mostly black. Length, 12 mm. 


Male. Face perpendicular, strongly produced downward, with a large 


tubercle below the middle, gently concave above the tubercle. Frontal triangle 


broader than long, gently convex, with a broad, median sulcus. Pile of the head 
pale straw-colored, the occipital cilia black; pollen grayish, tinged with brown 
on the frontal triangle, thin on the face and middle of the front. Facial siopes 
without pile, the wide lateral areas with abundant pile. Antenne reddish brown, 
the third segment mostly reddish, sub-quadrate, convex below, a little wider 
than long; arista black, tapering from the base. Cheeks with a small reddish 
spot immediately below either eye. 

Thorax black, somewhat aeneous, clothed with rather long, straw-col- 
ored pile; on the broad sides of the mesonotum and mesopleura the pile is mixed 
with coarser black hair, while the pteropleura is wholly black haired. Scutel- 
lum entirely pale haired. 


Legs black; apices of the femora, broad bases and apices of the tibie, 
basal three segments of the middle tarsi and the lower half of the basal three 
segments of the middle and hind tarsi, reddish. Pile yellowish on the coxe, 
posterior surface of the middle femora and anterior surface of the posterior 
femora. ‘Tibiz and tarsi black haired, the anterior tibiz pale haired on the an- 
‘terior surface. Pile long on the femora. 
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Wings strongly tinged with brown, darkest near the middle, the basal 
half paler. Squamz yellow, with reddish yellow border and fringe; haltenes 
reddish, the knob slightly darkened. 

Abdomen shining black; first and second segments wholly, and the broad 
base of the second except in the middle, straw-yellow pilose, the apical segments 
and genitalia with black pile. The pile is erect and abundant. Venter with pale, 
appressed or sub-appressed pile on the basal half and black pile on the apical 
half. 

Types.—Holotype, male, Old Fort Island, Quebec, July 13, 1929, (W. 
J. Brown), in Canadian National Collection; paratype, male, Bonne Esperance, 
Quebec, July 14, 1929. In American Museum of Natural History. 

This species is closely related to nigroapicata Curran, which occurs in the 
maritime provinces, Ontario and Alberta, but may be at once distinguished by 
the much more extensively black haired legs, more produced face, dark basal 
antennal segments, etc. In nigroapicata the tibize bear only a yellowish hair, the 
anterior femora have considerably yellow pile and their coxz are wholly yellow 
haired. The anterior cox of browni are mostly black haired. 


A female specimen in the Slosson collection determined as Leatidinalaes 
Williston, by Coquillett, and so recorded in literature, is the female of sigroap- 


wcata Curran. The specimen referred to was from Mt. Washington, New Hamp- 
shire, and now lacks its head. C. lasiophthalmus Williston has the abdomen 
wholly pale pilose and may be readily distinguished from the eastern species 
belonging to the group by this character, although some western forms have 
the pile almost identical in color to that of lasiophthalmus. 

The record of lasiophthalmus in the Johnson List of Diptera of New 
England should be changed to nigroapicata. 


AGROMYZIDAE 
Phytomyza mitis 1. sp. 

Related to minuta Frost but at once distinguished by the absence of a 
yellow line behind the ocelli and absence of yellow longitudinal stripes on the 
apical abdominal segments. Both species are readily distinguished from affinis 
. Fallen by their yellow palpi. Length 1 to 1.5 mm. 

Male. Head orange or yellow; ocellar triangle, vertex, upper three- 
fourths of the occiput, and the arista black; arista thickened on the basal fourth. 
Antenne wholly orange or reddish yellow, the third segment small, sub-orbicu- 
lar. Front with four strong orbitals and usually several minute hairs. Pos- 
terior orbits narrowly yellow on the lower three-fourths; cheeks at the middle 
about one-third as wide as the eye-height, usually yellow: Proboscis and palpi 
yellow or pale orange. 

Thorax black, the lateral margins broadly yellow; humeri with a con- 
spicuous black spot; pleura yellow, the mesopleura brownish below; pectus 
black. Mesonotum shining, with four pairs of dorsocentrals which decrease in 
length anteriorly; four rows of acrostical hairs. Scutellum pale yellow, with 
a large black spot on either side; bearing four strong bristles but otherwise 
hare. 
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Legs yellow; tibiz brownish; tarsi black; each coxa with a small brown 
spot at the base on the outer surface. 

Wings cinereous hyaline; auxiliary vein colorless, weak, apparently sep- 
arated from the first vein on its whole length, although approaching it very 
closely. Halteres yellow. 

Abdomen shining blackish brown, the apices of the segments usually 
narrowly yellow, the sixth and seventh always so; when the others have nar- 
row yellow apices, the sixth and seventh are broadly yellow apically, the sev- 
enth sometimes yellow with a transverse brown spot. ‘The sides of the second 
and seventh segments are always broadly yellow, of the intervening segments, 
sometimes so, the third and sixth usually less broadly yellow than the second 
or seventh. Genitalia black, usually with a median yellow line. 

Female.—Ovipositor shining black; apices of segments always yellow, 
the sides of the abdomen broadly yellow except on the first segment. 

Types.—Holotype and allotype, Aweme, Man., July 20, 1929, (R. H. 
Handford), in Canadian National Collection, ex Cabbage. Paratypes, eight 
specimens from Aweme, Man.: male 2 females, July 20, ex cabbage; 2 males, 
July 26, ex Erisimum parviflorum; male, July 12, ex Radicula palustris; 3 
males, Sept. 3, ex Brassiéa campestris. Paratypes are in the American Museum 
of Natural History. 





ANNUAL MEETING OF THE ENTOMOLOGICAL SOCIETY OF 
BRITISH COLUMBIA 
The 30th Annual Meeting was held on March 2tst in the “Daily Province” 
Board Room, Vancouver, B. C. 


The President, J. W. Winson occupied the chair and discussion took place 
upon the following subjects:—Additions to the list of lepidoptera of British 
Columbia; exchange of publications with the Entomological Society of London; 
the possibility of continuing to publish the “Proceedings” in view of the cancel- 
lation of the Provincial Government grant. 

Five new members were elected :—Messrs. Chapman, K. Graham, F. Grove, 
A. D. Heriot-and Llewellyn Jones. / 


The following papers were read :— 
Presidential Address J. W. Winson 
Notes on the Life-history and Control of the Oyster-shell Scale................/ A. D. Heriot 
Hemisarcoptes coccisugus, an enemy of the Oyster-shelli scale.................. E. R. Buckell 
ee NO i an ery ee Fay 
Drosophila funebris, as a Host of the Fungus Stigmatomyces H. Leech 
The Oviposition Habits of Rhynchocephalus sacheni G. J. Spencer 
Notes on the Termite Species of British Columbia G. Beall 
Chinese Insects of Commerce ’, Eastham 
Insects Affecting Holly ’. Downes 
Plant Quarantines, their purpose H. F. Olds 
Record of Insects Affecting Wild Life E. A. Bruce and E. Hearle 
Parasite Introduction into British Columbia R. Glendenning 


The election of officers resulted as follows :— 
Honorary President, Francis Kermode; President, J. W. Winson; Vice-president, 
(coast), G. J. Spencer; Vice-president, (interior), E. R. Buckell; Advisory Board, Messrs. 


Downes, Larnder, Eastham, Lyne and Whittaker; Honorary Secretary-treasurer, R. Glenden- 
ning, Agazziz B. C.; Honorary Auditor, J. W. Eastham. 


MAILED SATURDAY, MAY 2ND., 1931 











